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1. Introduction.
In previous works (Allard [1] and Allard and Biraud [2] )
we were interested in profiles perturbed by short range potentials. In these studies we used a square-well potential to describe the interaction of the radiator with the perturber. The autocorrelation function was completely analytical [1] and is given in the Appendix. It provided a complete understanding of the characteristics of the satellites and hence of their influence on the line parameters (Gilbert, Allard and Ch'en [3] ).
For the reasons described in [2] and because of the results obtained we now add a long range interaction represented by a shallow square-well potential (Fig. 1) .
The calculations are done in the Anderson and Talman theory [4] . varying from 2 x 10-7 cm to 1.1 x 10-6 cm, the width w increases by a factor 4 when the shift d is multiplied by 200. The shift is therefore very sensitive to the long range part of the potential [7, 8] .
In figure 2 we have plotted the variations of w and d with h. It is interesting to notice the linear variation of d with h. We will explain this behaviour later. The width increases with a2 and hence the line intensity decreases because we have normalized the profile area to unity. 3.1.2 Study of the satellite. - The characteristics of the satellite remain unaltered by the addition of the long range potential but are completely determined by the short range potential which proves they In the case of a two-step potential, the integral over the impact parameter subdivides into two integrals :
The calculation of the integral between ai and a2 is the same as for the square-well potential.
Using equation 4 the autocorrelation function given in (2) We have studied the variation of the shift with V, i.e. with x = 2 avfi. We can see on figure 3 that the shift of the profile is identical to the impact shift when x is small. For a given number of perturbers hi it deviates from the impact shift beyond x = xi because of the influence of a near satellite. When the impact shift starts to oscillate, the line shift decreases until x = xm;n and then increases because the satellite distance is larger and larger when the interaction increases. We will see later that the impact approximation becomes valid again and the oscillating behaviour appear §. The same phenomena are encountered for the width. Asymmetry ---(si = 0.84).
The asymmetry (1) is the parameter which is the most sensitive to the influence of the satellite. It is greater than 1 even for very weak x.
As we have seen in figure 4 of [2] , the variation of the shift with h presents a discontinuity for strong interac We can see in table III that the width is given mainly by the strong interaction which was the physical idea of Weisskopf [10] who considered that the broadening arises essentially from collisions which cause phase changes of q a 1.
We have studied a series of two-step potentials for which all the parameters are fixed except al. The variation range of ai has been chosen such that we cover the range from case 1 (quasi-pure weak interaction) to case 2 (strong and weak interactions We have plotted (Fig. 4) [6] we study here the effect of temperature on the profiles. We make calculations for the same This allows the following interpretation of the computed profiles : the profile can be considered to a very good approximation as the convolution of the strong interaction square-well potential profile by the weak and distant interaction square-well potential profile. The latter can almost be regarded as a Dirac impulse whose unique effect is the shift of the whole profile, the satellite remaining unchanged
We have pointed out that the satellite is sensitive to the deep part of the potential and is due to the formation of the pseudo-molecule. On the other hand the description of the main line requires knowing the whole potential shape.
We can conclude that again a very simple two-step potential is sufficient to understand completely and describe qualitatively the line shapes observed in neutral atom-atom collisions.
Appendix.
We report here equations (6) and (7) of [1] which appear in the autocorrelation :
If we define the following dimensionless variables we obtain two different expressions of w and d. 
